Title: Method Of Producing A Multi-Layered Wiring Board 

• Inventors: TOYOSHIMA et al. 
Atty Docket No.: 400846/MELCO 
Leydig, Voit & Mayer, Ltd. 
202-737-6770 



Fig.1 




Titte Method Of Producing A Multi-Layered Wiring Board 
Inventors: TOYOSHIMA et ai. JMfjk 
Atty Docket No.: 400846/MELCO \\W 
Leydig, Voit & Mayer, Ltd. 
202-737-6770 



Fig.2 



o^o <p oh ircm-ca-f n 

i~CH2-<pH-^ T COCH3 /N^o 

COOH R R=H,C^ \ I 

polyacrylic acid polyvinyl acetal polyvinyl pyrrolidone 



H2N-f CH2-CH2-N^CH2- CH2-NH")- 
I m n 
CH2 

(pH2 



— N" 



polyethyleneimine 



hcK-CH2-ch2-o>h 
n 



polyethylene oxide 



f-CH2-CH)-<pH— (pH — 

✓ATco CO 



OH OCH3 



•f-curCH-^ CH2 

NH2 NH2 



styrene-maleic acid copolymer polyvinylamine resin polyallylamine 



-e-H>- 

I n 

oxazoline group-containing 
water-soluble resin 



Title: Method Of Producing A Multi-Layered Wiring Board 
Inventors: TOYOSHIMA et al. Afffk 
Atty Docket No,: 400846/MELCO f flip 
Leydig, Voit & Mayer, Ltd. 
202-737-6770 



Fig.3 



0 
II 

RN-C-NR 
R=H,CH3,CH20Me,CH20Et 

ureaderivatives 



o 



R 2 OH 2 C- 



:n-c-n: 



*CH 2 OR 2 



Rl=H,CH3,CH20Me,CH20Et 
R2=H,CH3,Et 

a Ikoxymethy lurea 



ROH 2 C^ N A N ^CH 2 OR 

w 

RO OR 
R=H,CH3,Et 



H- 



COOH 



N-alkoxyethyleneurea ethyleneurea ethyleneureacarboxylic 

acid 



NR 

T if 

R=H,CH3,CH20Me,CH20Et 

melamine derivatives 




H 2 N N NH 2 



R 2 OH2C" Y Y ^ CRm2 

n Y n 

Ri^ ^CH 2 OR 

Rl=H,CH3,CH20Me,CHOEt 
R2=H,CH3 

alkoxymethylmelamine 
derivatives 



H 



HN. 



°=< 



HN' 



.NH 



*NH 



H 



benzoguanamine 



glycoiuril 



Title: Method Of Producing A Multi-Layered Wiring Board 
Inventors: TOYOSHIMA et al. ijjfllk 
Atty Docket No.: 400846/MELCO % {!§P 
Leydig, Voit & Mayer, Ltd. 
202-737-6770 



Fig.4 



ST1 



>1a 



UV 70a 

ST2 /^^J^^^^^^J^C 



ST3 



ST4 



ST5 



80a 
(90a) 

^11a 




1b 



60b 



ST6 



ST7 



ST8 



ST9 





4b 



ST11 



ST12 




UV 



70c 



ST13 



60c 



ST14 




ST15 



ST16 




ST17 



u 



Title; Method Of Producing A Multi-Layered Wiring_Board 
Inventors: TOYOSHIMA et al. 
Atty Docket No.: 400846/MELCO 
Leydig, Voit & Mayer, Ltd. 
202-737-6770 



Fig.5 



50 40 50 

] ,1a 



ST1 



KlWMlWi lata law hmmm^ I 



ST2 



UV T 70a 

■I I 1 W — 60a 



80a 
(90a) 



ST3 ^^^^^^^r^?^^^ ^^ 1 1 a 



ST4 



ST5 



ST6 



ST7 




ST8 



ST9 



2b 



ST10 




20c 



ST11 



ST12 




20b ST13 
11a 



^^^^^ 



60c 



90c 



ST14 



ST15 



ST16 



ST17 



ST18 




Title: Method Of Producing A Multi-Layered Wiring Board 
Inventors: TOYOSHIMA et al. ijflllk 
Atty Docket No.: 400846/MELCO ||!P 
Leydig, Voit & Mayer, Ltd. 
202-737-6770 



Fig.6 



20a 



800jum 

< — > 



50 40 40 

^ BSS 



50 



LD 






< — > 







250jum MZOiim 



Title: Method Of Producing A Multi-Layered Wiring_Board 

• Inventors: TOYOSHIMA et at. 
Atty Docket No.: 400846/MELCO 
Leydig, Voit & Mayer, Ltd. 
202-737-6770 



Fig.7 



Evaluation Board A 



Evaluation Board B 



Cu Electrode 



ssssssss^ m 




Rubber Particl 



FR4 




(a) 



(b) 



Title: Method Of Producing A Multi-Layered Wirin 
Inventors: TOYOSHIMAetal. 
Atty Docket No.: 400846/MELCO 
Leydig, Voit & Mayer, Ltd. 
202-737-6770 

Fig.8 
PRIOR ART 



20a 



50 40 40 50 



ST1 



UV 70 

r l-WMtMl I | I IIMMMJ I l «- 

ST2 ^^msMK^^^^^Mai^ 



ST3 

ST4 D ^^^ 



ST5 




UV ♦ 70 

llfciiiKM I I I Kiiwf l~ 

v V v v W 



ST6 



ST7 




ST8 



Tit le^M ethod Of Producing A Multi-Layered Wiringjfoard 
Inventors: TOYOSHIMAetal. 
Arty Docket No.: 400846/MELCO 
Leydig, Voit & Mayer, Ltd. 
202-737-6770 



Table 1 



Condition 


Diameter of Via-Hole 


Non Heat Treatment 


150 jum 


1 20°C/60min 


130 jum 


130°C/30min 


100jum 


140°C/30min 


70jum 


Table 2 


Condition 


Diameter of Via-Hole 


Non Heat Treatment 


150/im 


110°C/10min 


120/im 


110°C/20min 


100/^m 


110°C/30min 


80^m 


135°C/40min 


40/im 


Table 3 


Condition 


Diameter of Via-Hole 


Non Heat Treatment 


150/im 


110°C/15min 


120/im 


120°C/15min 


100/im 


130°C/15min 


80/im 


135°C/20min 


45/im 


Table 4 


Condition 


Diameter of Via-Hole 


Non Heat Treatment 


100//m 


1 20°C/30min 


96fjtm 


1 30°C/30min 


90 tx m 


140°C/30min 


83/im 



Table 5 



Sample 


Dielectric Constant 
f 1kHz ] 
I 25°C J 


Thermal Expansion 
• f Vertical ^ 
I 80-1 20°C J 


Peel Strength 
f 90° Peel ^| 
L 25°C J 


Evaluation Board A 


4. 5 


40ppm 


980kg/cm 


Evaluation Board B 


4. 8 


55ppm 


970kg/cm 



